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Table 1 Identification results of microbial strains isolated from sauce-flavor Baijiu distillers’ grains

B 2 5 T ARG Yo e e 45 R
Strain number Cell morphology Gram stain Species identification
F1~F11 .F52~F59 Btk Coccus + Pediococcus acidilactici
F23 ERAR Coccus + Pediococcus pentosaceus
F16.F17 FFHR Rod + Lactobacillus paracasei
F18 FFIR Rod + Lentilactobacillus buchneri
F24 FFIR Rod + Lactobacillus acidophilus
F25~F40 F42~F44 FFIR Rod + Acetobacter pasteurianus
F41 FFHR Rod + Acetobacter pomorum
F45 . F47~F50 FFIR Rod + Heyndrickxia oleronia
F46 .F51 FFIR Rod + Bacillus oleronius
11 Note : + : 2 2% [T f: Gram-positive.
95 Fl12
100 L NR 117064.1:19-1454 Lactobacillus amylovorus DSM 20531
00 |
65— EUG26017.1:6-1468 Lactobacillus acidophilus strain KLDS 1.0732
85 F19
100 MZ889576.1:3- 1172 Limosilactobacillus ingluviei strain T22b
100 [ Flo

100 ————— IN415194.1:5-1469 Lactobacillus paracasei subsp. tolerans strain X407
60

——————Fi18
| I S54.1-90-14 o llns huc: ctrain A5
100/ 0Q096354.1:20-1468 Lentilactobacillus buchneri strain A5

F1
—F8
76— MT464372.1:23-1474 Pediococcus acidilactici strain 8613
————F23
57— IN039348.1:4-1472 Pediococcus pentosacens strain LAB2
PV276390.1:22-1478 Pediococcus acidilactici strain 27225
Bl ETFI6SRNAEREFIINIBARZLER
Fig.1 Phylogenetic tree of lactic acid bacteria based on 16S rRNA gene sequences
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Fig.2 Survival rates of lactic acid bacteria strains under ethanol stress with different concentrations
30~37 CHFIE# A i M R B AF, 111 20,50 °C - 2.4 FLERE RSN R &M A M E S
I R RCHR AT AN [ B2 BT B, SR WA I L T X FLIR XF LT 52 52 Wi 3145 14 4 A 3 7L W2 1 T Rk
PRI ) I AR R AR R T L350 O A5 R AN 4 B 7 o ELEAE B0 FLIR AT fig
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Fig.3 Survival rates of lactic acid bacteria strains under
different temperature treatments
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Fig.4 Hemolytic activity assay of lactic

acid bacteria strains
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Table 2 Antibiotic susceptibility of lactic acid bacteria strains

LI TR T B X AN R BT AE 377 A 1 B A/ mm (AR )

B AS Inhibition zone diameter(susceptibility profile of lactic acid bacteria strains to various antibiotics)

Drug names T EFLITR P16 FLI Rk FS S ek F23 AiTCFLAT IR F18

L. paracasei F16 P. acidilactici F8 P. pentosaceus F23 L. buchneri F18
FIF RA 27.0+3.58 25.0+1.0S 24.041.0S 30.7£0.6 S
HRES 6.0+0.0R 6.00.0R 8.0E£35R 16.340.6 1
T #E VAN 21.3+1.58S 22.7+0.6 S 27.042.6S 20.7£0.6 S
By 55 Pt Ak AMX 33.743.2S 20.741.2S 24.0£1.0S 3574158
FIREE KAN 6.00.0R 6.00.0R 6.0£0.0R 16.340.6 1
ik L AMK 7.7+2.1R 6.00.0R 8.7£25R 18.040.01
KEREZEGM 25.0+4.4S 19.04£2.0S 20.34:0.6 S 28.020.08
A PE AMP 2574158 18.741.2S 16.34+1.2S 27.3+0.6S
ARHRE 29.0+2.6S 26.04:2.0 S 250+£1.7S 327406 S
AEHRC 31.7+1.28 29.7+158S 30.320.6 S 34.3£1.28
TMEE CC 30.0+1.08 30.0+0.0 S 30.0£1.08 31.7£0.6 S
U E TET 28.741.2S 23.042.0S 19.04+1.0S 19.34:0.6 S
P K e IPM 25.7+0.6S 28.041.0S 3374158 38.0+1.08

7 Note: S : & Susceptible; I: H14) Intermediate ; R : Tiif 25 Resistant.
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Fig.5 Heatmap of survival rates of lactic acid bacteria strains under different pH stresses
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Fig.6 Effect of distiller’s Grains content on viable counts of lactic acid bacteria in solid-state fermentation
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Isolation, identification, and fermentation performance of lactic acid
bacteria from sauce-flavor Baijiu distillers’ grains
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Abstract A hierarchical screening strategy was used to isolate, identify, and evaluate the fermenta-
tion performance of lactic acid bacteria from the distiller’ s grains to develop a specialized fermentation inoc-
ulant suitable for Maotai sauce-flavor Baijiu distiller’ s grains. The acid-producing strains were initially
screened with the bromocresol purple plate method, followed by identification through morphological obser-
vation, Gram staining, and 16S rRNA sequencing. The ethanol tolerance (5%-15% ) of the strains was de-
termined. The acid resistance (pH 2.0-6.0) , temperature adaptability (20-60 °C), in vitro safety (hemolysis
and drug sensitivity ) , and solid-state fermentation performance of the strains were systematically evaluat-
ed. The results showed that 24 lactic acid bacteria strains isolated and identified from the distiller’ s grains
were belonged to five species including Pediococcus acidilactici, Pediococcus pentosaceus, Lactobacillus
paracasei, Lentilactobacillus buchneri, and Lactobacillus acidophilus. The survival rate of Pediococcus aci-
dilactici ¥8, Lactobacillus paracasei F16, and Lentilactobacillus buchneri F18 remained at approximately
10% under the stress of 8% ethanol. Most strains maintained a survival rate exceeding 60% after 2 hours
of treatment at pH 3.0-6.0. The dominant strains grew well at 30-37 °C, exhibited no hemolytic activity,
and were sensitive to most antibiotics. The results of solid-state fermentation showed that the viable count
of Lactobacillus paracasei F16 reached 7.33X10? CFU/g after 48 hours of fermentation in a medium con-
taining 70% distiller’ s grains, significantly higher than that of other strains. This study successfully
screened three lactic acid bacteria strains with excellent resistance to stress, safety, and efficient fermenta-
tion performance. It will provide core microbial resources and technical support for the high-value utilization
of Maotai sauce-flavor Baijiu distiller’ s grains and the development of specialized fermentation inoculants.

Keywords sauce-flavor Baijiu distiller’ s grains; lactic acid bacteria; acid tolerance; fermentation ;
lactic acid bacteria starter culture ; safety evaluation
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